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(57)Abstract: 

PROBLEM TO BE SOLVED: To obtain the new subject 
compound comprising a specific bicyclonucleoside and 
oligonucleotide analogue, hardly hydrolyzed by an 
enzyme in vivo, high in binding ability to a sense chain, 
reiadily synthesized, and used as an antisense molecule, 
etc. 

SOLUTION: This compound is a nucleoside analogue of 
formula I (B is pyrimidine or purine nucleic acid base or _ 
an analogue thereof; X and Y are each H, an alkyl, an 
alkenyl, an alkynyl, a cycloalkyl, an aralkyl, an aryl an acyl 
or a silyl) or an amidite derivative and hardly hydrolyzed 
by an enzyme in vivo, high in binding ability to a sense 
chain, readily synthesized, and used for production, etc., 
of an oligonucleotide analogue used as an antisense 
molecule, etc., useful as a medicine. The nucleotide 
analogue is obtained by reacting a nucleic acid base with 
a compound of formula II (TBDPS is t-butylphenylsilyl; 
Ts is tosyl; Ac is acetyl; Bn is benzyl), and deacetylating 
the product to cyclize the product. 
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[ 0 0 4 0] [HSfe^iJ 1 ] 7 ? KffilSttO^JS 
(1)2'. S'-O-i/^n^y'JfV-r-tp-h^x 

S*SK»T\ XlttKfcHt^to 1 ( 956 mg, 2.70 mmol ) 
.©«*fcTUS;>»«( 13.5 ml ) lc£iBt?p -h;bi> 
*;W*.=-;U?o'J k (771 mg, 4.05 mmol) 60 

[ 0 0 4 1 ] RC»«(iiafP«W*S:*a^/i:Sk. *c>* 

>r 3 @»aj Lfc e mmm*mn&mfr-c 1 ehjhwl 

.%7jc MgS0 4 ^rje«L^. Sfflt«r«He*L. 'O-bf 

> r 3 l . ?# h ntzm&mw z > » * v /u *7i, 

^□7h/77>r- (CHCl 3 :MeOH = 15:1) I;: J: 9 *»« 

it^mi (808 mg, 1.59 mmol, 59%) *mtz 0 
[0 0 4 2 ] fb$*2 : mp 104-106 t 

^**». IR * (KBr): 3326, 2929. 2850. 16 
28, 1577, 1544, 1437, 1311, 1244 cm" 1 . 'H-NMR (d 6 - 



(9) 1 0 - 3 0 4 8 8 9 
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acetone): 6 1.45-1.67 (10H, ra). 2.45 (3H. s). 3.7 
1 (2H, ABq, J = 12 Hz), 4.20 (2H, ABq, J = 11 H 
z). 4.92 (1H. d, J' = 6 Hz), 5.05, 5.06 (1H. dd, J 
= 4. 6 Hz), 5.60 (1H. d. J = 7 Hz), 5.75 (1H, d, 
J = 4 Hz). 7.48 (2H. d, J = 8 Hz). 7.77 (1H, d, 
J = 8 Hz), 7.81 (2H, d. J = 8 Hz), 10.10 (1H, 
s. ). 13 C-NMR (do-acetone): 6 21. 5, 24.1. 24.5. 2 
5.5. 34.8. 36.9. 63.5, 69.7. 82.5. 84.7. 87.8. 92. 
9. 102.9. 115.4, 128.8, 130.8, 133.9.142.7, 145.9, 
10 151.3. 163.5. Mass(EI):m/z 481(M + -H 2 0). 

Anal. Calcd for C 23 H 28 N 2 0 9 S- 1/3 H 2 0: C, 53.69: H, 
5.61; N, 5.44: S, 6.22. Found: C, 53. 99; H, 5. 48: N, 
5. 42:S. 6. 10. 

[0 0 4 3] (2) 4* -(p- b)l>x.>X)l>tii~)V** 
is * *)\,) v y V > ( 3 ) V>S$L 

it^mz (107 mg, 0.21 mmol)£TFA-H 2 0 (98:2, 
1 ml) ttififflTlO £IHfflH*Lfc. SM3KR£«JIB* 
U EtOH^SD^-T3Hl*^L/Co n^tltz1&m%W^iy 
iJiW*7A^D7 h (CHCl 3 :Me0H = 10: 

20 1) iz «fc *) mm L > fb&tt 3 (85. 0 mg. 0. 20 mmo 1 . 9496) 

zmtz. 

[0 0 4 4] It&ms :*afel»* mp 119-120 t. IR 
v (KBr): 3227, 3060, 2932. 2837.1709, 1508, 1464, 

1252, 978, 835. 763. 556 cm" 1 . *H-NMR (d 6 -aceton 
e):6 2. 31 (3H, s). 2. 84 (3H. s). 3.71 (2H. s), 4.1 
3, 4.20 (2H, ABq, J = 11Hz), 4.28, 4.31 (1H, dd, 
J' = 9. 6 Hz), 4.36 (1H, d, J' = 6 Hz). 5.54 (1H, 
d, J' = 8 Hz). 5.75 (1H. d. J = 7 Hz). 7.32 (2H, 
d, J = 8 Hz). 7.67(2H, d, J = 8 Hz), 7.70 (1H, 
30 d, J' = 8 Hz). 10.14 (1H. s). 13 C-NMR (d 6 -aceton 
e): 6 21.5. 63.7, 70.8. 72.7. 74.6. 86.8, 88.8, 1 
03.1. 128.8, 130.7. 133.9, 141.7, 145.8, 151.8. 16 
3.9. Mass (EI): m/z 256 (M + - OTs) . 

[0 0 4 5] (3) 2\ Z'-O-'OW 7*>- 4' - 
( p - h;ixjL>x;u^-;v^-+->y ^'Jvv (4) 

MM^^ST. It^MlZ (400 mg. 0.93 mmol) COX 
Til/7*t K (2.4 ml. excess). ^ftffilS (670 mg. 5.0 

7^-(CHCl 3 : MeOH = 40 : 1) lz£ <t-&*4 
(380 mg. 0.74 mmol. 8056) Zmtz. 

* [0 0 4 6] ft^l4 : efeJB}*. mp 99-102 t (CH 2 C 
l 2 -^+if». [a] D 23 -26.7 ' (c = 1.0. CHCI 3 ). IR 
v (KBr): 3059. 1691, 1460, 1362, 1269. 1218, 1177 
cm- 1 . 'H-NMR (CDC1 3 ) 6: 2.41 (3H, s). 3.25 (1H, b 
r). 3.79 (2H. m). 4. 19 (2H. s). 5.09 (1H. d. J = 7 
50 Hz), 5.28 (1H, dd, J = 3. 7 Hz), 5.60 (1H, d , J = 4 
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Hz), 5.73 (1H, d ,J = 8 Hz). 5.94 (1H. s), 7.24 
(1H. d, J = 8 Hz), 7.38 (2H, d, J = 9 Hz), 7.42 (5 
H. bp). 7.69 (2H. d, J = 9 Hz), 9. 11(1H, br). 13 C- 
NMR (CDC 1 3 ): 6 21.6. 63.5. 68.3. 77. 2. 82.8. 84. 
2, 87.7.94.9, 102.6, 107.5. 126.5, 127.9, 128. 5. 1 
29.7. 132.2. 135. 0, 143.0. 145.0, 150.4. 163.5. 
Anal. Calcd for CsmHsJ^S- 1/3 H 2 0: C, 55.17; H, 

4.76; N, 5.36; S, 6.14. Found: C, 55. 19;H, 4.66; 
N. 5.29; S, 5.98. 

[0 0 4 7] (4) 3 ' -0-^> 4 ' - (p- h;U 
x>x^-;ut#y^ f ^ U y > (5) co^&i 

ffr&«M (150 og. 0.29 mmo!)<OT-fe r~ 

h u^SSS (3 mi) tor y**fb* r u ^ a (9 

2 nig, 1.5 nmoO&SfflKTinAfc. ^<E>&. EgJtgft?- 
(0.16 ml, 1.5 nnnol)«r*>&TT8STLS{a^T15 

nvhr77^-(CHCl 3 :Me0H = 25 : 1) iz J: 0 ffiSU 
fb#lft5 (112 mg. 0.22 mmol. 75J0 

[0 0 4 8] Yt^^D 5 : Mfe^H. mp 195-197t (AcOE 
t-^^-9"». [a]o 23 -14. 6° (c = 1.0, CHC13). IR 
v (KBr) : 3033, 2885. 2820, 1726, 1470. 1361. 127 
4,1175. 1119 cnT 1 . 'H-NMR (CDCU) 6: 2.40 (3H, ' 
s). 3.59-3. 77 (3H. m). 4.10.4.24 (2H. AB. J = 11 H 
z). 4.32 (1H, d, J = 6 Hz). 4.56 (2H, m). 4.69UH, 

d. J = 11 Hz), 5.52 (1H, d ,J = 6 Hz), 5.67 (1H. 
d ,J = 8 Hz), 7.24-7.29 (7H. m). 7.48 (1H. d* J = 
8 Hz), 7.70 (2H, d, J = 9 Hz), 9.91 (1H, s). 13 C-N 
MR (CDC 1 3 ): 5 21.6, 63.2, 69.2, 73.6, 74.6, 78.1, 

86.6. 92.9. 102. 5. 127.9. 128.2. 128. 3. 128. 6. 12 
9.9, 132.3, 136.9, 142.4, 145.2,150. 7. 163.8. 
Anal. Calcd for C 24 H 26 f\ z 0 & S : C, 55. 59; H, 5.05; 
N. 5.40; S. 6. 18. Found: C. 55.41;H. 5.02; N. 5.32; 

S. 6.15. 

[0 0 4 9] (5) 3' -O-'Ov^- 2* -O, 4* 
-C-^fU>^Jv> (6) co^m 
SJRSHRT* it-SMb' (80 mg, 0.16 nmol)©*ft*TH 
Fm& (1.5 ml) Ctigt NaHMDS (3.2 mmol) <DMfc 

s<>v>mmm (0.7 mo mmmw 

Ltz 0 ^SaicfifP«W*«:iD*. CHCU KTttaiL 

^CteSLfCo S»«:«£ES*L. W&nfcfflfiBH 
Wy'Ji7W7A^P7 (CHCU :Me0 

H - 10:1) tzxmm^ Hemizxn&AL. <b#*6 (4 
1 mg. 0. 10 mmol. 61%) £t#/c e 

[0 0 5 0] fb&«5 6 : M&Mik. mp 217-219 t (MeO 
H). [a] D 23 H08.4* (c = 0. 3, MeOH). IR v (KBr): 

3059. 2951. 1688. 1459. 1271. 1053 cm" 1 . 'H-NMR 
(d 6 -DMS0) 6: 3.75, 3.85 (2H, AB, J = 8 Hz). 3.77 
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(2H. d. J = 5 Hz). 3.92 (1H, s). 4.44 (1H, s), 4.6 
0 (2H. s). 5.39 (1H, t .J = 5 Hz). 5.48 (1H. s),7. 
31 (5H. m). 7.72 (1H. d, J = 8 Hz). 11.37 (1H. s). 

13 C-NMR (d 6 -DMS0):<5 56.0, 71.1, 71.6. 75.8, 76. 
5, 86.5. 88.3, 100.9. 127.4. 127.6, 128.2,137.9, 1 
39.0, 150.0, 163.3. Mass (EI): m/z 346 (M + , 1.1). 
Anal. Calcd. for CvHxs^Oe : C. 58.96; H. 5.24; 
N. 8. 09. Found: C. 58.67; H. 5.23; N, 8.05. 

[0 0 5 1 ] (6) 2'-0, 4' -C-y ^U>^ U v 
10 > ( 7 ) <D^$L 

fb$4fe6 (25 mg, 0.072 mmol) <D * 9 J — )\,mBL (2.5 
ml) 131056 Pd-C (25 mg)£SD;i. TKSRStSST. SJEt-Tl 

5 mmmwLtz. Busmzma^ ->y* 

y;l/*7i»^D7 r ^77>f- (CHCU : MeOH = 10:1 t 
hen 5:1) tCT»»U 7 (18.3 mg, quant.) Zmtz* 

[0 0 5 2] Vc&k 7 : mp 239-243 t (MeO 

H). [a] D 23 +92. 2 ' (c = 0.3, MeOH). IR v (KBr): 
3331, 3091, 3059, 2961, 1689, 1463, 1272, 1049 cm 
"\ l H-NMR (CD 3 0D) 6: 3.76. 3.96 (2H. AB. J = 8 H 
20 z), 3.90 (2H, s), 4.04 (1H. s), 4. 28 (1H, s), 5.55 

(1H. s), 5.69 (1H, d, J = 8 Hz), 7.88 (1H. d. J= 
8 Hz). 

Anal. Calcd. for CioHi 2 N 2 0 6 : C, 46.88; H, 4.72; 
N. 10.93. Found: C, 46.74; H, 4.70; N, 10.84. 
[0 0 5 3 ] (7) 5'-0-(4,4 , -y^h + yh'J 
^;b)- 2' -O, 4' -C-y^U>^ U v> (8) <D<£- 

it^l (140 mg. 0.53 mmol) f U > SrSDX. 

r 3ii»L^ «*tru (1.5 mi) <hu 

K (210 mg. 0.63 mmol). DM AP (6.5 mg, 0.053 mm 

oi) 5 ftiHHtft ufc. s«3S«t-ta«imr 

CH2CI2 "dUfflLfc. *8Ui«:7K. tsn 

^P7F 7 — (CHCU : MeOH- 40:1) U: J: 0«M 

U <b^8 (230 mg. 0.34 mmol. 66» 
[ 0 0 5 4 ] ffr£*8: mp 117-120 t (CHC 

U). [a]o 23 +17.2' (c = 1.0, CHCU). IR v (KBr): 
40 3393, 3101. 2885. 1689. 1464. 1272. 1047 cm-1. 1H 

-NMR (CDCU) 6: 2.59 (1H, br), 3.56 (2H, q, J = 

7. 11 Hz), 3.87 (1H, d, J= 7 Hz), 4.26 (1H, s), 4. 

47 (1H, s), 5.60 (1H. d, J = 9 Hz). 5.63 (lH.s). 

5.84 (4H. d, J = 9 Hz), 7. 22-7.45 (9H, m), 7.93 (1 

H, d, J = 9 Hz). 
[ 0 0 5 5] [9mm 2 ] * 9 l>* v K«Htf*©-&fS 
(1) * 5-0- (t-^il/^^i^l/i/'J 

;H - 4- tb'o^yyf^2, 3 -0--T V/atf 

UfV-iS-D-'J^^yvK (1 4) <Dt>$L 
50 BJRJR8ET. XlKBE»fb^ft 1 3 (2. OOg, 8. 54mmol) <D 
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&7KCH2C 1 2 ^(40ml)(w*^T-eEt3N(2.62ml. 18.8 
mmolk t-7f;l/y7x-;l/y , J;l/^D y K (4. 88ml, 1 
8.8mmol)£an;U 1ST* 1 3mmMWLtz 0 JxJBmmiz 
&mW.W7k*l)UZ-tz'&. Ac0EtT3(UttttlL^ o w«£n 

A;D7h7?7^- (^*-fr > : AcOEt=5: 1) iz J: 0 ffi 
H U 1 4 (2. 82g, 5. 98mmol. 70%) £t#fc e 

[0 0 5 6] [a]D 17 -16.2° (c=0. 52, CHC1 3 ) \Rv (KB 
r):3510, 3061, 2938, 2852. 1465, 1103cm" 1 . 
1 H — NMR (CDC U) 5 : 1.09(9H,s), 1.28(3H, 
s), 1.49(3H,s), 3.22(3H,s), 3. 67. 3. 76 (2H, AB, J=l 1H 
z). 3.88. 3.93 (2H.AB. J=llHz). 4. 49 (1H. d. J=6Hz). 4. 57 
(lH.d, J=6Hz), 4.93(lH, s), 7. 38-7. 43 (6H, m) , 7.67(4 
H.d,J=7Hz). 

13 C-NMR (CDCU) (5c : 19.2. 24.4, 25.9. 2 
6.9, 55.0. 62.9, 64.8,82.2, 85.9, 88.7, 108.6, 11 
2.6, 127.8, 129.9, 133.0. 135.7. 
Anal. Calcd for C 26 H 3G 0 6 Si • 1/4 H 2 0 : C.65.45; H, 7. 
71. Found:C,65.43;H,7.59. 

[0 0 5 7] (2) 5-0- (t-^A^V 

x^by U ;U) - 2 , 3 -0--T 77Dt'Jf>- 4 - 

(p- h;UJL>x;b*^;^*>'y ^-rtO -j8-y*7 
77vK (1 5 ) <Z)^fiE 

a*»ar. <t^m (2. i3g. 4. sinnoi) <om^cn z c\ 2 mm 

(15ml) (w^ST?Et 3 N(3. 92g. 28. Ommolkp - KiH-vx 

^D'J K(1.34g,7. 22mmol), 4-yy«7; 
y f 'J v > (90mg, 0. 72mmol) SriDiU Ifit 1 7 Btdffit 
#Lfc. RJS^SS(-te«jfiW7K4:iDx.^^. AcOBt-?3 

■SCWZTWtLfc. S»*WE«SU ^^nfcffi^Em 
Mv^y^7A^n7 h^77^- (^*-9"> : 
AcOBt»10:l)tz.fcgtt»U MfiittftRl 5 (2. 76g, 
4. 42mmol, 9890 ^^o 

[0 0 5 8] [a] D 17 -3.82° (c-0. 56. CHCU) \Rv (KB 
r):2934, 2852, 1369, 1104cm- 1 . 
'H — NMR (CDCU) 6 : 1.02(9H,s). 1.20(3H, 
s), 1.32(3H,s), 2.41(3H.s), 3.09(3H.s). 3.51,3.77 
(2H, AB, J=10Hz) , 4. 34 (1H, d, J=6Hz) . 4. 25. 4. 39 (2H, AB, 
J=9Hz). 4.47 (lH,d, J=6Hz). 4.77(1H. s). 7.28.7.81(4 

H, AB,J=9Hz). 7.39-7.44(6H,m), 7. 62-7. 65 (4H, m) . 7. 8 
1 (2H, d. J=9Hz). 

I3 C— NMR (CDCU) 5 C :19.2. 21.6. 24.5, 2 
5.8. 26.8, 54.9, 62.7,68.8. 81.9, 85.6, 87.5, 108. 
7, 112.8, 127.7, 127.8. 128.2. 129.6. 129.9,132.9, 
135.6, 144.4. 

Anal. Calcd for C 33 H 42 0 8 SSi :C. 63. 23; H, 6. 75 ;S, 5. 1 

I. Found:C,62.99; H.6. 53; S, 5. 13. 

[0 0 5 9] (3) > ?>U= 5-0- (t-7 r f^v7 
x^y'iiH - 4- (p - r;Uo.>x/U*— 
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**)l>) -/3-D-"JiK7^yS/K (1 6) 

fb^lfc 1 5 (645mg. 1.03mmol)cOTHF-H 2 0tllml.8:3(v/v)] 

SJRt-Sffl-eh V7aofflKl4mI)£;(jn;U 1ST* 2 0 

U*y;U*7A^n^ h/77>f- (hexane:AcOEt=5: 
l)U«t0««L. MfeftttttKl 6 (464mg.0.79mmol.7 
7%) £?#/-c 0 

[0 0 6 0] [a] D l7 -35.8° (c=l. 90, CHC1 3 ) IRv (KB 
r):3499. 3051, 2931, 2840. 1594. 1468,1362, 1109cm 
10 "\ 

1 H — NMR (CDC Is) 6 : 1.02(9H,s), 2.42(3H, 
s), 3. 16 (3H, s). 3.54,3.70(2H,AB, J=10Hz), 3.97UH, 
d.J=5Hz). 4. 18(lH.d. J=5Hz). 4. 26. 4. 39(2H. AB. J=10H 
z), 4.73(lH,s). 7.30(2H.d. J=8Hz), 7. 36-7. 44 (6H, m) , 
7. 59-7. 66 (4H, m) . 7. 78 (2H, d, J«8Hz) . 
13 C-NMR(CDC U) <5c : 19.2. 21.6. 26.7. 55. 
2. 66.5, 69.6, 74.0,75.2. 76.5, 84.8. 107.5, 127. 
7, 128.0. 129.8, 132.6. 132.7, 132.8, 135.5. 135. 
6. 144.9. 

20 Anal. Calcd for C 3O H 38 SSi0s- 1/4 H 2 0:C. 60. 94; H, 6. 5 
6.Found:C,60.94; H. 6. 43. 
[0 0 6 1 ] (4) ^;L-=5-0- (t-V^)V^V 
x^l/y'J;b) - 2-0. 4 -C-y ^U>-/3-D- 
'J^77;yF.(l 7) St>V^;U=5-0- ( t -7* 
f;l/y7x^l/y'J;l/) -3-0, 4-C->^U>- 
j5-D-'M<77yyK (1 8) (D^fSL 
mmm.$tT. ffr&l&l 6 (194mg,0.33mmol)<DM7KTH 
F?g}& (4ml) KMS-eNaHMDSO. 30mniol) C0benzeneM?g 

m (i.6Bi)SrinA. la-emfWL^ rjc»«^ 

30 ja«JSW7K«riP>L/5:». Ac0Efe3 

^y'J*y^7A^o7Fy77>f- (^*if>: 
Ac0Bt-5:l)^J:*}«»Lx ffi&ttttlfeK 1 7 (48mg, 0. 1 
1 6mmo 1 . 35%) R 1 8 ( 59mg, 0. 1 42mmo 1 , 43 

» 

[0 0 6 2] fb^l 7 :IRv (KBr):3438. 3064. 1103, 
1036cm" 1 . 

'H-NMR (CDCU) 6 : 1.08OH, s), 2.04(lH,br 
40 s). 3.39(3H, s). 3. 65. 3. 98 (2H. AB. J=8Hz) . 3.95.4.02 
(2H.AB, J=12Hz). 4.02(lH,s), 4.30(lH,s). 4.79(1H. 
s), 7.38-7.46(6H.m) . 7. 65-7. 69 (4H, m) . 
13 C-NMR (CDCU) 50: 19.2. 26.7. 55.0, 6 
0.7, 71.2, 73.1. 79.9.85.5, 104. 3. 127.8, 129.9, 1 
30.0, 132.9, 135.6. 135.7. 

Anal. Calcd for C 23 H 3O 0 5 Si • 1/4 H 2 0:C 65. 68; H. 7. 34. 
Found:C,65.98; H, 7. 23. it^ty} 1 8 : IR^ (KBr) : 3456, 3 
058, 2938, 2852, 1467, 1108cm- 1 . 
1 H — NMR (CDCU) 6:1. 10 (9H. s), 3.26(3H. 
50 s). 3. 71 (2H, s). 4. 02 OH. d, J=6Hz), 4. 35, 4. 95 (2H, d, J 



21 

=7Hz), 5.01(lH.s), 5. 11 (1H. d, J=6Hz). 7.38-7.44(6 

H. m). 7.66(4H,d. J=7Hz). 

I3 C-NMR (CDC 1 3 ) <5 . : 19. 3. 26.8, 55.4, 6 

3.7. 75.1, 77.9, 84.5,86.3. 111.9, 127. 8, 128.0, 1 
29.9. 132.9. 133.0. 135.6. 135.8, 135.9. 
Anal.Calcd for C^HaoOsSi • 1/4 H 2 0:C,65. 91; H, 7. 34. 
Found:C.66.07; H. 7. 14. 

[0 0 6 3] (5) y 3 - o-r-tr^;b- 5-0 

- (t-'/f^y7 i -;l/y , J^) - 2-0, 4-C- 
y f b > - i3 - D - U /K7 7 y v K (1 9) (D^f& 
mmmtitT. <t£* 1 7 (704mg. 1. 70mmol) (DM?^ U v 
VffiSR (10ml) fcSa^7fcfffl»(0. 38ml. 4. 08mmol) . 4 
-y^^7^ y t'U v>(21mg, 0. 170mmol) £#0*-. M 

AcOEttf 3 gltttti L/C ^tSffi^7KT- 1 El 

jfcjfr» % «7KNa 2 S0 4 ICTK*L/c o S««:«EEe*U 

- : AcOEt-7:l)icJ:0»»L. Mfetffett^K 
1 9 (665ngrl.46mmol.86%)£»rt:. 

[a] D 17 -34.3° (c=0.93,CHCl 3 ) IRv (KBr) :3438, 3064. 
2934. 1749. 1468. 1103. 1036cm- 1 . 
1 H — NMR (CDC 1 3 ) 8 : 0.99(9H.s), 1.97(3H, 
s). 3.34(3H.s). 3.69. 3.86(2H.AB, J=8Hz). 3.86(2H. 
s), 4. 17(lH,s), 4.77(lH,s), 5.06(lH.s). 7.28-7.39 
(6H.m), 7.58-7.63(4H.m). 

,3 C-NMR (CDC Is) tf c :19.3. 20.9. 26.7, 5 
5.0, 60.3, 72.0. 73.6,78.3. 85. 3. 104. 4. 127.7. 12 

9.8. 133.0, 135.6, 169.8. 

Anal.Calcd for C 2 5H 32 0 6 Si • 1/4 H 2 0:C,65. 12; H.7. 10. 
Found:C.65. 27;H.7.00. 

[0 0 6 4 ] (6) 5'~0- (t-7'f;l/v7x^ 
y'J/b) - 2 ' -O. 4' -C-y^UV- 
•)'Jy> (20) (D^f& 

SiR«8ET> <t&fo 19 (109. 2g. 0. 239mmol) OfcKC 
HsCNSJR C2nl)U:S«TO. O' - h >J ^ f 
•J ^ > (154mg. 0. 598mmol) SriD**:^ *^T^ h 
U t+fois "J ;U h «J 7;M-ci> * >*;U** — h (0. 82m 

I. 8.74mmol)<3 1 . 1 - V V o a jh? > (0. 31ml) SJRS: 
ft]** M-ffl 8«FW8Hf Lfe. SESSfcCHaC 1 2 
"eftlRU ffifflfiW7lcSriPA/wa, Ac0EtT3[H]}Sttib 
/-Co *tW*ttfflft^-eilHl?jfe»«. M7KNa 2 S0 4 (-r 
laiLfc. »«E«:ttE«*L, f#bti«l<t^y'J 
*y;l/*7/»^o7h777>f- (^*-9-V : Ac0Et=3: 
1) K «fc OWSU 2 0 (87. 7mg. 0. 173mmol. 

7090 Sr»fc 0 

[0 0 6 5] IRl> (KBr):3048. 2935. 2852. 1749. 146 
6, 1369. 1234. 1108. 1040cm" 1 . 
■H-NMR (CDCU) 6 : 1.06(9H,s). 1.94(3H. 
s). 2.98(lH.br s), 3. 63, 4. 00(2H, AB, J=10Hz). 3.72(1 
H,d,J=7Hz), 3.82-3.84(2H,m). 4.30(lH,s). 5.25(1H. 
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s). 7.40-7.46(6H.m). 7. 60 (4H. d. J=6Hz) , 7.66(lH,s), 
9.68(lH,br s). 

[0 0 6 6] immm 3 ] * ? u*~> hs*m*©^« 

(SKfe) 

(1) 3-0-^>y^-5-0-t-7'f;l/y7x^ 
;Ui> U ;U- 4 - (th'a + y^fW -1. 2 ~0--f 
77'a f>Jf>-a-D-x'JXD^>h77;-7 

(32) <D^J& 

S*»srF\ *»T"CXIK 5) fctt^raSLfcfb^tt 

10 3 1 (2. 50 g. 8.08 mmol) OJSBfty U VJgJR (50 ml) 
tc N h >Jxf;b7 ^ > (3.71ml. 26. 6 mmolk t-7> 
;l/y7x- ;Uv'J ;^o'J K (6.94 ml, 26.7 mmol) £ 
ftliU 1ST* 10.5 BWffltttLfc. KMSSRKfifflMW 

S£U iW^i^y^W^A^avF 
^77^- (AcOBt-^ifV. 1:4 — 1:3) KJ:9tt» 
U ( 3 2 ) (2.97 g, 5.41 mmol, 67 X) 

20 [0 0 6 7] mp. 98 - 99 r (^+-9"» . [a] D 2 ° + 
54.8 * (c = 1.12. 7th». IRi^max (KBr) : 355 

3. 2936. 1463. 1379. 1107 cm" 1 . *H-NMR (CDC 1 3 ) 8: 
1.13 (9H. s). 1.50 (3H. s). 1.78 (3H. s). 2.56 (1 

H. t. J = 7 Hz). 3.82. 3.92 (2H. AB, J = 11 Hz), 

3.94 (2H. t. J = 6 Hz). 4.57 (1H. d. J = 5 Hz), 4. 

64. 4.95 (2H. AB, J = 12 Hz). 4.83 (1H, dd, J = 4, 
5 Hz), 5.95 (1H, d,J = 4 Hz), 7. 44-7.55 (11H, m), 
7.72-7.78 (4H. m). 13 C-NMR (CDC1 3 ) 6 c : 19.2, 26. 

2, 26.5. 26.8. 63.2. 65.4, 72. 5. 77.9, 79.1. 87.4. 
30 104.4. 113.7.127.6. 127. 7, 128.0, 128.5, 129.5, 1 

29.7, 132.9, 133.1. 134.7. 135.5, 137.2. 

Anal. Calcd for Ca^oOeSi : C. 70.04; H. 7.38. Fo 

und : C. 70. 19; H, 7.35. 
[0 0 6 8] (2) 3 -0-^>v;U- 5-0- (t- 

rf;l/y7x^by'J;l/) -4 - ( p - r ^jl >x;b* 

— ;M-*v;^;l/) - 1 . 2 -a-D-x'Jxa^> h 

777-7 (3 3) (D<£$c 

mmScLWLT. tK^TT- 3 2 (250 mg, 0.456 mmol) (D& 
fty^UVSJRl-, h'jif^T^y (395 a 1, 2.83 
40 mmolk p- h >X;b*^;U? o y K (139.2 mg. 0.7 
30 mmol) RZf A-iSJ^frT * / fcT 'J v > (8. 92 mg. 
0.0730 mmol) Srft]*., IS"? 15.5 BMH»t#L2fc. R 

f£*iL/-Co S««r^JES*L. J#^n/cffij3cJt^^vy 
*y;^7A^7h^77>f- (AcOEt-^ifv, 1: 
6) tecfcflflMU iKltfeifttt*K (33) (310.6 mg. 
0.442 mmol. 97 %) *mtz 0 
[ 0 0 6 9] [a] d 2 ° + 16.0 ' (c = 0.44, 7t h 
50 ». IR vmax (KBr) : 2935. 1595. 1462. 1363, 117 
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4. 1106 cm- 1 . 'H-NMR (CDC 1 3) 6: 1.08 (9H. s), 1.4 
0 (3H. s),1.46 (3H, s), 2.48 (3H, s), 3.68. 3.83 
(2H. AB, J = 11 Hz) . 4.45 (2H, dd, J = 4, 5 Hz), 
4.64. 4.81 (2H, AB. J = 12 Hz). 4.68 (1H. dd. J = 
4. 5Hz). 5.81 (1H. d. J = 4 Hz). 7.32 (2H. d. J = 

8 Hz). 7.42-7.72 (15H. m). 7.82. (2H. d. J = 8 H 
z). 7.66 (4H. m), 7.72 (2H. d. J = 8 Hz). 13 C-NMR 

(CDC 13) 6 C : 19.1. 21.5. 26.1. 26.4. 26.7. 64.4. 
70.0. 72.5. 78.1. 78.9. 85.4. 104.2. 113. 6. 127. 3. 

127.7. 127.9. 128.0. 128.4. 129.6. 129.7.129.8. 1 
32.7. 132.8. 135.5. 137.2. 144.4. MS (EI) m/z : 6 
46 (M + -t-Bu).High-MS (EI) : Calcd for CasHarOsSSi 

(M + -t-Bu) : 645. 1978. Found : 645. 1969. 

[0 0 7 0] (3) 1. 2-v-0-7-fe*-;b- 3-0 
5-0- t V 4 

- (p - h;b.x>x;l/7fc~ )V**ris* ^;u) — a — 
0-j3-D- , J,f777-X(3 4) <D^J& 
B*»afFT\ 3 4 (3.70 g, 5.27 mmol) (56 

ml) ^mjmm (6.0ml. 63.6 mmol) &tf«BE& (56 
U\, 1.10 umo\) ZbUX^ ffit 2 mfBmWLtz 0 R 

mmmz^ ooo mi) ui&ttr 30 ^mmn^t^k. 
ei7nv^crgiL/: e mm^m^xn^n 

f:Mft?: y 'J * y 7 A ^ □ 7 h 7*7 7 ^ - (Ac 
0Et-^*-9->. 2:1) t^OffiMU ftfeflht^ft (3 
4 ) (3. 36 g. 4. 53 mmol. 86 X) £ a : B = 1 :4 

[0 0 7 1 ] IR vmax (KBr) : 2934. 2863. 1751. 13 
65. 1217. 1106 cm- 1 . 'H-NMR (CDC1 3 ) IBfe) 6: 1.0 
2 (9H. s). 1.77 (3H. s). 1.98 (3H. s). 2.39 (3H. 
s). 3.61. 3.76 (2H. AB. J = 11 Hz). 4.21-4.58 (5H. 

m). 5.26 (1H. d. J = 5 Hz). 5. 94 (1H. s). 7.15-7.5 

9 (13H. m). 7.58-7.66 (4H. m). 7.72 (2H. d. J = 8H 
z). [am d: 1.02 (9H. s). 1.98 (3H. s). 2.36 (3 
H. s). 3.48. 3.58 (2H.AB. J = 11 Hz), 4.21-4.58 (5 

H. m). 5.12 (1H. dd. J = 5. 6 Hz). 6.33 (1H, d. J 
= 5 Hz). 7.15-7.59 (13H. m). 7. 58-7.66 (4H. id). 7. 
72 (2H. d. J =8 Hz). 13 C-NMR (CDCI 3 ) 6 c : 14.2. 1 

9.3. 20.5, 20.8. 21.6. 26.7. 26.8, 60. 3, 64. 8. 69. 

I. 73.6. 74.1, 78.6, 85.3. 97.4. 127.4, 127. 6. 12 
7.7, 127.8. 127.9. 128.0. 128.2. 128.3, 128.4, 12 
9.5. 129.6. 1289.8, 129.9, 132.4,132.8, 132.9, 13 

5.4. 135.5. 135.6. 136.9. 144.5. 168.7. 169.4. Hig 
h-MS (FAB) : Calcd for C 4 oH 4 6N 2 0ioSSiNa (M + +Na) : 7 
69.2479. Found : 769.2484. 

[ 0 0 7 2 ] (4) 2' -O-Tir^U- 3 ' -0—* 

5' -0-t-7'f;by7x^;l/v/U^- 4 * 
-p - h;bjn>^;ix^^;u^-^v^^;u- 5 
«J V > ( 3 5 ) <DiZ$L 

mmmtfiT, 7K#TT* 3 4 (1.88g. 2.52 mmol) <D 1.2- 
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i/9auj-?y?gm (26 ml) iz 2TMS-T (1.04 g. 4.03 
mmol) Rtfb 'Jy^l/y'J;^ 'J7^a^>XJb 
r (730 ul 4.03 mmol) SriDX.. 1ST* 17 B# 

mMi&7kr*m$'&^ tfm+ v u ^ i*izx&mi>tz 0 mm. 

Z$HJ±%3: LTm Z>tltzU$Lm& * is 'J *W7A^ 
a -7 h 7v (Ac0Et-^*-*>, 2:3) UJcOfiili 
U afe*S5fc ( 3 5 ) (2.00 g. 2.44 mmol. 97 %) *m 
10 tz 0 

[ 0 0 7 3 ] mp. 70-71. 5 t. [a ] D 24 + 4. 58 * (c 
= 1.25. Ti?r». IR i/max (KBr): 3059, 2934, 169 
4. 1465, 1368. 704 cm" 1 . ^-NMR (CDC1 3 ) 6: 1.18 
(9H, s), 1.63 (3H, d. J = 1 Hz). 2.10 (3H. s) , 2. 
42 (3H. s) , 3.73. 3.86 (2H.AB. J = 11 Hz), 4.12. 
4.20 (2H. AB. J = 11 Hz). 4.44. 4.57 (2H, AB. J =1 
1 Hz) , 4.45 (1H, d, J = 6 Hz). 5.38 (1H. t. J = 6 

Hz). 6.02 (1H. d. J= 6 Hz). 7.21-7.60 (13H. m). 
7.62-7.69 (7H. m). 8.91 (1H, br s). 13 C-NMR (CDC 
20 U) 6 C : 11. 9, 19. 3, 20.6, 21.6, 27.0, 65.3. 68. 6, 

74.1. 74.8. 77.2. 77.3. 86.0. 86.4, 111.6, 127.9, 

128.0. 128. 2. 128.5. 129.7. 130. 1, 130. 2, 131.8, 
132.3, 132. 5, 135.3, 135.5. 135.6, 136.8. 144.9. 1 
50.2. 163.4, 170.2. MS (FAB) m/z : 813 (M + +H). 
Anal. Calcd for C 4 3H 4 sN 2 QioSSi -2H 2 0: C, 60.83; H, 
6. 17; N, 3.30. Found :C. 60.55; H. 5.78; N. 3.22. 

[0 0 7 4 ] (5) 3' -O-'Oy^- 5 ' -O- t 
-7 r f^y7x^Uy »J ;U- 4 ' — p - h >x;l-* 
^t4yyf;i/-5-^;^'Jy> (3 6) <D<£f& 
30 7KtfTF\ 3 5 .(250 mg, 0. 308 mmol) <D * T )VT — 
)VmWL (4 ml) f,z.mmti U ^7 A (12.75 mg, 0.0923 mmo 
1) StfzK (0.5 ml) SriD^U liSt* 22 B^HWf^L 

. tz 0 *^t> j^Mmimmztiuz-rtpmLtzik. mm 
^m±^^tz 0 mmtzy^tu^tzik, mm^^xt^ 
*L/c e mmmzma&^xwfrvtz^ mwn-h u 
<y t±X'&mi,tz 0 mm*m±m3k\,tz&, m^ntzm^ 

«<t^yU*y^*7A^Dvh^77^- (AcOEt-^ 
3:2) tcJ:0ffiiiL. (3 6) (216.7 

mg, 0.283 mmol, 92 %) £*#fc 0 
40 [0 0 7 5] mp. 74 - 77 TC. [a] d 23 + 5. 15 ' (c = 
1.23, CHC1 3 ). IR vmax (KBr) : 3048. 2934. 1695. 
1363. 1181. 1108, 977, 819. 704 cm-1. 1H-NMR (CDC1 
3) d:1.05 (9H. s). 1.65 (3H. d. J = 1 Hz).' 2.39 (3 
H. s). 3.04 (1H. br d, J =9 Hz), 3.72 (2H, s), 4.1 
7 (2H. s). 4.18 (1H, d, J = 5 Hz). 4.24-4.32 (1H. 
m). 4.54. 4.62 (2H. AB. J = 11 Hz). 5.62 (1H, d, J 
= 6 Hz). 7. 19-7.69(20H. m). 8.46 (1H. br s). 13 C- 
NMR (CDCU) 6 C : 12.1,19. 4. 26.9, 58.8. 72.0. 72. 
2. 75.8. 76.7. 87.4. 88.8. 110.4, 127.7. 12.79. 12 
50 8.1. 128.2. 128.5. 128.7. 129.8. 130.0, 130.1, 13 
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2.2. 134.3, 135.3. 135.5. 136.8. 149.8. 163.9. MS 

(FAB) m/z : 771 (M + +H). 
Anal. Calcd for C4iH 46 N 2 0 8 SSi : C, 63.41; H, 6.16; 
N. 3.51; S. 3. 95. Found : C. 63.87; H. 6.01; N. 3.6 
3; S, 4. 16. 

[0 0 7 6] (6) 3' -0-^>v;U-5' -O- 1 
-rf;k;7x^l/y , J;b-2' -O. 4' -C-y 
b>-5-yf^'Jy> (3 7) <D^m 
M^SST> zK?£T"?3 6 (1.86 g, 2.42 mmol) h 
7th'D77« (30 ml) Cth'J^At^ ( h U 10 
* */l/S/ U ;U) T ^ K (1. 0 M in THF, 8. 47 ml, 8. 47 

mmol) ztuz-. msT* i mmmwLtz 0 fctsmm^m 

?PfiW7j< (14 ml)£»D;i*:&. S«£3SJ±g*L*i 0 53 

^o7h^77>f- (AcOEt-^^-9">. 2:3) Offl 
SU afe^ ( 3 7 ) (1.42 g. 2.37 mmol. 98 56) £ 

[0 0 7 7] mp. 70.5- 72 t. [a] D 22 + 52.47 ' (c 20 
= 1.025, T-feh>). IR vmax (KBr) : 2936. 1694. 
1465. 1275. 1106. 1055. 809. 704 cm-L 'H-NMR (CDC 
1 3 ) 6: 1.21 (9H. s). 1.76 (3H. s). 3:88/ 4.07 (2 
H, AB, J = 8 Hz), 4.07, 4. 15(2H, AB, J = 11 Hz), 
4.16 (1H, s), 4.66. 4.80 (2H. AB. J = 11 Hz). 4.76 
(1H. s), 7.34-7.79 (16H, m), 10.0 (1H, br s). MS 
(FAB) m/z : 599 (M + +H). 

Anal. Calcd for Ca^asNzOeSi -2H 2 0: C. 64.33; H. 6. 

03; N, 4.41. Found :C. 64.58; H, 6.15; N, 4.28. 

[ 0 0 7 8] (7) 3* -O :>v?;U-~2' -O. 30 

4' -C-^l/>-5-^;^'Jy> (3 8) 

^m^T> 3 7 (188. 7 mg, 0. 316mmol) (D"r h7t K 

a77>g$ a mOfc r- v^-y+fry^^—y uy 

K (1.0 M in THF, 379 u\, 0.379 umo\) 

ist* 2.5 mmwLtz 0 K^mm^mi±^L 
-cm htvtzmmtw^ > u '* y ^ y a ? a r crv 7 

-tf — (AcOEt-^^V, 1:1—1:0) UlcfcOffigiU fife 
( 3 8 ) (94.6 mg, 0.262 mmol, 83 %) *mtz 0 

[0 0 7 9] IR i^max (KBr) : 3424, 3183. 3063. 295 40 
0, 1691. 1463, 1273. 1057. 734cm" 1 . 'H-NMR (CDC1 3 ) . 

6: 1.90 (3H, d, J = 1 Hz), 3.83, 4.05 (2H, AB, J 

= 8 Hz), 3.93. 4.02 (2H. AB, J =12 Hz). 3.94 (1 
H, s), 4.53 (1H, s), 4.56, 4.58 (2H, AB, J = 12 H 
z), 5.65 (1H, s), 7.32 (5H, s). 7.44 (1H, d. J = 1 

Hz). High-MS (EI) : Calcd for C,sH 2 oN0 6 OH : 36 
0. 1321. Found : 360. 1312. 

(8) 2'-0, 4' -C-^UV- 5-y Tl<yy 
U v > ( 3 9 a ) (O^mt^m 3 8 (86. 5 mg. 0. 240 mm 
ol) (DtrjUTJVzi'-jvmm (4 ml) iz 20 %Pd(0H) 2 -C 50 
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(86.5 mg) £iD;U 7K^8ftT^i±tcT 14.5 BUMS 

&Ltz 0 Kfcmmzm&Ltz^ ^^«i±§iir* 

fe*£,H ( 3 9 ) (62. 5 mg. 0. 230 mmol, 96 90 *ntz 0 

[0 0 8 0] mp. 194- 195 t. la] D 2 ° + 53. 7 * (c 
= 1.02. EtOH). IR jymax (KBr) : 3323, 3163. 3027, 2 
889. 2826, 1689, 1471, 1276. 1057 cm" 1 . 'H-NMR (CD 
3 0D)£: 1.89 (3H. q. J = 1 Hz). 3. 74. 3.95 (2H, A 
B. J = 8 Hz). 3.90 (1H. s),4.07 (1H, s), 4.26 (1H, 

s), 5.53 (1H, s) , 7.74 (1H, d, J = 1 Hz). 13 C-NM 
R (CD3OD) 5c: 12.6. 57.6. 70.3, 72.4. 80.8. 88.3. 

90.4, 110.7. 136.8,151.8, 166.5. 

[0 0 8 1 ] [HSfe#lJ4] 

(1) 2' -O-T-fe^A'- 3 ' -0-^>^;b- 5 ' 
- O - t - ^ v 7 x i/ U 4 ' -p - HVjl 

> ( 4 0 ) (D^fR 

?Cffl 6) (H. Vorbrggen, K. Krolikiewicz and B. Benn 
ua. Chem., Ber. , 114. 1234-1255 (1981)) {z^XWi 
QLtz 2TMS-A Bz (128.7 mg. 0.336 mmol) i^mM^ 
ISt*3 4 (250 mg. 0.336 mmol) (D 1. 2-J 2 u 
ojl^>^ (5.0 ml) RXfb 'J^fyl/y'J^h U 

? >x;U*^ — r (6.7/^1. 0.0336 mmol) ^riP 

a> 26 mmmm%iLtz 0 K^mm^mmmy^tu 
mttrv^x- 3 iHiaaiL^o mmmzmn 

7h^77^f- (CHCl 3 -Me0H, 30:1) CJ^fifMU B 
fe*»3£ ( 4 0 ) (234. 5 mg, 0. 253 mmol. 75 %) 

[0 0 8 2] mp. 77-78 t (AcOEt / [a] 
D 2i - 13.2 s (c = TOO. CHCI3). IRvmax (KBr) :3 
058. 2934, 1749, 1703, 1606, 1105 cm" 1 . ^-NMR (C 
DCU) <5 : 0.99 (9H, s), 2.04 (3H, s), 2.38 (3H, s), 

3.74. 3.85 (2H. AB, J = 11 Hz), 4.31, 4.43 (2H, A 
B, J = 11 Hz), 4.52, 4.58 (2H, AB, J = 11 Hz) ,4.8 
1 (1H, d, J = 6 Hz), 5.94 (1H, d, J = 6 Hz). 6.04 
(1H. d. J = 5 Hz), 7. 18 - 7.61 (20H, m). 7.69 (2H. 
d, J = 8 Hz), 7.99 (1H, s), 8.01 (2H. d, J = 7 Hz). 

8.56 (1H, s), 8.99 (1H, br s). 13 C-NMR (CDC 1 3 ) 6 
c: 19. U 20.5, 21.5. 26.7. 64.1. 68.4, 74. 0. 74.6, 

77.9, 86.57, 86.64. 123.4. 127.7. 127.8, 127:9, 1 
28.1. 128. 5, 128.8. 129.6, 129.9, 132.0, 132.3, 13 
2.6.132.7. 133.5. 135.4. 135.5. 136.8. 142.0. 144. 
7. 149.6, 151.2, 152.6, 164.5. 169.8. MS (FAB) m/z 

: 926 (M + +H) . 

[ 0 0 8 3] (2) 3' -O — :>v;U-5' -O-t 
-yf;by7i- Jbi/'J /I/- 4 ' -p - HfloOyUl/* 
—)\,**\/* ^;U-N 6 — OW^TtV i/> (4 

1 ) (Dfs®, 

fba-%4 0 (167.9 mg, 0.182 mmol) <D* 7)VT 
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)Vmm (3.0 ml) i:lSt»'J^A (15.0 mg. 0.1 
09 tnmol) £iD/L*:SL 15 #fitt$L/c e J&S?g 

ffiJI^y'J^WvZ.^oTh^?^- (CHCU- 
MeOH. 30:1) KJ:9fi!S£U Sfe^ (4 1) (140.5 m 
g. 0. 160 mmol, 88 %) Zmtz* 

[0 0 8 4] mp. 82- 83 t (AcOEt - ^ ^ ^ » . [a] 
d 25 - 6.02 - (c = 0.96. CHCU). IR^max (KBr) : 3 10 
306, 3066, 2935, 2859, 1701, 1611 cm" 1 . 'H-NMR (CD 
CU)<5: 0.98 (9H, s), 2.37 (3H, s), 3.76 (2H, s), 

4. 39, 4.45 OH, AB, J = 11Hz), 4.54 (1H, d. J = 6 
Hz). 4.67, 4.76 (2H, AB, J - 11 Hz), 4.85 OH.dd. 
J = 5, 6 Hz), 5.79. (1H, d, J = 5 Hz), 7.20 - 7.58 
(21H. m), 7.73 (2H. d. J = 8 Hz), 7.80 (1H, s). 7. 
96 (2H, d, J = 8 Hz). 8.49 (1H, s). 9. 18 (1H, br 
s). 13 C-NMR (CDCI3) 6 c: 19. 1, 21.6, 26.8, 64.4, 6 
8. 9. 74.1. 74.6. 79.2, 86.8, 89.8. 123.1, 127.7, 1 
27.8, 128.0. 128.2. 128.4. 128.6. 128.8, 129.7, 13 20 
0.0, 132.1, 132.5, 132.6, 132.8, 133.4, 135.4. 13 

5. 5. 136.8, 142.1. 144.8. 149.4, 152.3. 164.5. 

[0 0 8 5] (3) 3' -0-^>v;b- 5 ' -O-t 
--T^jWJy *~)lsi/V )l>- 2' -0. 4' -C-^f 
U>-N 6 -^>v;UTtV ->> (4 2) <D^$L 
gJRStSST. 4 1 (210.5 mg, 0.238 mmol) <D=r hvt 
Ka77>g« (8.0 ml) iZfiST"*- h U ^AfX (h 
'jyf^'JW 7U 1 (1.0 M in THF. 0.58ml. 0.57 

2 mmol) £Sn;ifc». ^iBT? 3 B$mMWLtz 0 fcfcm 

mizmmmefcztiuA-tz'ik, jefb^uv-e 3 oaa 30 

'J*y;l/*7A?D7h^7-f- (CHCU-MeOH, 30: 
1) fc«fc9*(IKU ( 4 2 ) (169.5 mg. 0.238 

mmol, quant.) %'i$tz 0 

[ 0 0 8 6] mp. 80- 81 t. IR vmax (KBr) : 3259. 

3064. 2932. 2858. 1703. 1607 cm" 1 . l H-NMR (CDCU) 

6: 1.07 (9H. s). 3.95. 4.10 (2H. AB, J = 8 Hz). 
4.02 (2H, d, J = 8 Hz). 4.56. 4.64 (2H. AB. J = 12 

Hz), 4.26 (1H, s) . 4.86 (1H. s). 6.14 (1H. s). 40 
7.26 - 7.70 (18H. m). 8.04 (2H, d, J = 7 Hz). 8.22 
(1H, s), 8.78 (1H. s), 9.18 (1H. br s). 13 C-NMR (C 
DC1 3 ) 6 c: 19.2, 26.5.26.8. 29. 7. 59.2. 72.4. 72. 

6. 76.5, 76.8. 86.7, 88.6, 123.4, 127.7, 127.8, 12 
7.9. 128.1. 128.4. 128.8. 129.5, 130.0. 132.4, 13 
2.5, 132.8. 133.5. 134.8. 135.2. 135.5. 135.6. 13 
6.8, 140.4. 152.7. 

[ 0 0 8 7] (4) 3' -0-^>v;b- 2 ' -O. 
4' -C-y ^U>-N 6 -^>7V;UTtV >>> (4 

3 ) (D^®. 50 
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Vc%m 4 2 (173. 6 mg. 0. 244 mmol) <Dt~ h7t Ko7 
7 >m$L (7.0 ml) Id^fi-ex hv^/l/TV^^^^ 
7M/*y K (1.0 M in THF. 1.0 ml, 1.0 mmol) *1)U 

ist 25 ftmwLtz. Eti&mmzmztgikLxm 

z>titzm$<M#Z U * 7A^a7 hr77^- 
(CHCl 3 -Me0H, 15:1) K-fcOflffllU SfMB* (4 3) 
(115.4 mg. 0.244 mmol. quant.) *%tz 0 
[0 0 8 8] mp. 154 - 155 t (Et20). IR ^max (KB 
r) : 3339, 2944. 1701, 1611 cm" 1 . *H-NMR (CDC1 3 ) 
6: 3.91. 4.13 (2H. AB. J = 8 Hz). 3.93. 4.01 (2H, 
AB. J =12 Hz). 4.38 (1H. s). 4.64 (1H, s). 4.85 
(1H, s). 6.08 (1H. s). 7.29 OH, s). 7.51 (2H. d, 
J = 8 Hz), 7.58 (1H. d. J = 7 Hz), 8.05 (2H, d, J 
=7 Hz), 8.14 (1H, s). 8.75 (1H, s). 9.50 (1H. br 
s). 13 C-NMR (CDCU) 5c: 57.1. 72.4, 77.0. 77.1. 8 
6.9. 88.6. 122.9. 127.6, 128.0. 128.1. 128.4.128. 

7. 132.8. 133.5. 136.9. 140.5, 149.8. 150.5, 152. 

8. 165.0. 

[0089] imfcm 5 ] 

(1) 2* -0-THr^;l/- 3* -O — :>v;i/-5 f 

>x;^^y^f;i/-N 2 -^v^ y ;u y 
> > ( 4 4 ) tf^ESc 

1512^5:^ 6) mSeoTlBSEL/c 3TMS • G IBu (146.8 m 
g. 0.336 mmol) lcSS6Sl8ET> MST*4(250 mg. 0.336 
mmol) (7) 1. 2-v f ?nmJL*>?giR (5.0 ml) J&Zf h 
'J^f^y'J^h »J 7^d^ ^>X;U^-7-— b (6.7 
jul. 0. 0336 mmol) SrjD*. 15 ^Wi0J»a8SU/i o S 

fcmmzmmmw7k*])tiz_tz<k^ mfty ^u>r- 3 m 

AKTftfllLfc. «««:*EEB*U »&n*rffi0ail<* 
^'J*y^7A^n7 h/77^- (CHCU-MeOH, 
30:1) K^OftfiU a®»*(4 4) (213.6 mg, 0.2 
35mmol, 70 %) *ntz 9 

[0 0 9 0] mp. 96 - 97 t (AcOEt — 
[a] d 24 -11.09 ' (c = 0.97, CHCU) . IR vmax (KB 
r) : 3152, 3065. 2934, 1746, 1681, 1606 cm"* 1 . *H-N 
MR (CDCU)d: 0.96 (9H. s), 1.10 (3H, d, J = 9 Hz), 

1.13 (3H, d, J = 9 Hz). 1.98 (3H, s), 2.36 (3H, 
s). 2.48 (1H, m). 3.65. 3.72 (2H. AB. J = 11 Hz). 
4.23, 4.43 (2H. AB. J = 11 Hz). 4.47 (2H. s). 4.63 

(1H. d. J = 6 Hz). 5.74 (1H. t, J = 6 Hz), 5.96 
(1H, d. J = 6 Hz). 7.14 - 7.68 (20H, m). 9.15 (1H. 

s). 12.20 OH, s). 13 C-NMR (CDCU) <5c: 19.1, 19. 
3. 19.4. 20.8, 21.9,27.0, 27.2, 36. 5, 64.5, 68.9, 
74.4. 74.9. 76.7, 86.1. 86.7. 122.0. 127.6, 127.7. 

127.9. 128.1. 128.3. 128.4. 128.8, 130.1. 130.4. 
132.3. 132.7,132.9. 135.7. 135.8. 137.3. 137.8, 14 
5.2. 147.8; 148.5. 156.2. 170.2. 178.8. 

[0 0 9 1 ] (2)3' -O — :>vM/-5' -O-t 
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-^y7x-;k>'J )V- 4 ' -p - h JUXV^jM? 
^;^^y y f ^-N 2 ->f V 7'f 'J ; v > (4 

5) <D<&m 

<t-&%4 4 (137.0 rag. 0.151 mmol) <Ot 3^1/ T — 
(3.0 ml) tcSffl-e«M* U A (15.8 mg, 0. 1 
13 mmol) £iP*fc&. Sifl"? 45 ««»Lfc. SES 

«»y'J*y;l/*7A^D7h^77^- (CHCI 3 - 10 
MeOH. 30:1) UJ:0«»U. Sfi«&3fc4 5 (83.4 mg, 0. 
097 mmol, 64 %) &fflz 0 

[ 0 0 9 2] mp. 102 - 103 °C (AcOEt-^*-9-». 
[a] d 25 - 2. 00 0 (c = 0.40, CHCU). IR vmax (KBr) 

: 3166, 2932, 1684, 1607 cm" 1 . l H-NMR (CDCia) 5: 

0.90 (9H, s), 1.09 (3H. d, J = 7 Hz), 1.13 (3H, 
d, J = 7 Hz), 2.30 (lft m), 2.37 (3H, s), 3.71, 3. 
76 (2H, AB, J = 11 Hz), 4.32, 4.48 (2H, AB, J = 11 

Hz). 4.35 (1H. d, J = 6 Hz), 4.63. 4.90 (2H. AB, 
J = 12 Hz), 4.96 (1H, t,J = 6 Hz), 5.67 OH, d. J 20 
= 7 Hz), 7.17 - 7.71 (20ft m), 8.82 (1H, s). 12.05 
(1H. brs). 13 C-NMR (CDCU) 6 c: 18.7, 19.0, 21.6, 
26.5, 36.2, 63.5, 69.1, 73.7. 74.3. 78.8, 86.2, 8 
9.5. 127.7, 127.8, 128.0, 128.1. 128.5,129.7. 130. 
0. 132.0, 132.6, 132.7. 135.3. 135.4. 137.4. 138. 
2. 144.8, 146.9. 155.5, 178. 5. 

[ 0 0 9 3] (3) 3' -O- — :>^;b- 5' -O-t 
-Wy7x^l/y'J;i/-2' -O. 4' -C-** 
U>-N 2 --f V7'f'J;b/7; v> (4 6) (D^f& 
mmn^T, 4 5 (92. l mg, 0. 102 mmol) ©fh7tF 30 
□ 77>g| (3.0 ml) tcMS-e^ h V ^Afx (hU 
^;i/y'J;b) T ^ K (1.0 M in THF, 0.31ml, 0.315 

mmol) fcioAfcSL ist* 3 B#m«#L*:. Ktsmm 

*y;l/*7A^D7^7 7^- (CHCU-MeOH. 25:1) 
la^ffllU Sfe^(4 6) (31.4 mg/ 0.160 no * lit 1 3 ] 
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* 1. 44 96) ^rt#/-Co 

[ 0 0 9 4 ] mp. 99 - 100 t. IR 
2, 3068, 2932, 1683, 1610 cm" 1 . 
1.06 Oft s), 1.25 (3ft d. J = 



i/max (KBr) 
l H-NMR (CDCt 
7 Hz). 1.27 (3H 



: 316 

3 ) 6: 



d, J = 7Hz). 2.64 (1H. m), 3.83, 4.01 (2H, AB, J 
= 8 Hz). 3.97 (2H. d. J = 7 Hz). 4.18 (lft s). 4. 5 
1 (1H. s). 4.54 (2H. d, J = 2 Hz). 5.77 (lft s), 
7.17-7.42 (5H, m), 7.64 - 7.72 (10H. m). 7.84 (lft 
s). 9.03 (lft s), 12. 08 (lft br s). 13 C-NMR (CDC 
U) 5c: 18. 9. 19.0. 19.1. 26. 5, 26.7, 36.4. 59.1, 
72.4, 72.5, 76.8, 77.5. 86.3. 88.3, 121.7. 127.6, 
127.7. 127.8, 127.9, 128.1, 128.4, 129.6, 130.0, 
132.36. 132.42. 134.8, 135.45, 135. 54, 135.8, 136. 
8, 146.8, 147.7, 155.4. 178.6. 
[0 0 9 5] (4) 3* -O-'OS^H -2' -O. 
4* -C->f U>-N 2 -^V7'f'J;l/7T;y> 
(47) (D^f& 

4 6 (41. 3 mg, 0. 060 mmol) (Ov~ h7t Fa77 
(3.0 m!) h77'f;l/7>^^A7 



M'J F (1.0 M in THF. 0.90 ml, 0.90 mmol) 

xmbntzmj^foz^vxr^^t*?™-? b ^77 

-f- (AcOH-EtOH. 20:1) fccfcOWRU ae»5K (4 
7) (27.1 mg, 0.060 mmol. quant.) £?#/c 0 
[0 0 9 6] mp. 228 - 229 t (Et20). [a] 
2.90 • (c = 0.875. CHCU). IR i/max(KBr) 
934, 1683, 1608 cm"" 1 . 'H-NMR (CDC1 3 ) 6: 
H. d. J= 7 Hz), 1.26 Oft d. J = 7 Hz). 2 
m), 3.83, 4.03 (2H, AB, J =8 Hz). 3.92, 4 
AB, J = 13 Hz), 4.33 (1H, s), 4.55 (lft s), 4.62(2 
H. s). 5.80 (lft s). 7.25 (5H, s). 7.91 (lft s), 
9.85 (lft s), 12.05 (lft s). 13 C-NMR (CDCU) 6 c: 
19. 19, 19. 25, 36.4, 57.4, 72.5, 77.0, 77.5,86.5, 8 
8. 8. 121. 0, 127.8, 128.1, 128. 2, 128.3, 128.4. 12 
8. 6. 137. 1. 137. 5. 147. 5, 148. 2. 155. 7. 179. 9. 

[0 0 9 7] [jtftff 6 ] * u I-** \tmm#<o 



d 25 + 3 
3162, 2 
1.24 (3 
76 (lft 
02 (2H, 



DMTrO — , . U 

6h° 



DMTrO — . U 



71^ h 



IP'; 



XN 



21 



Kb l 41 



(17) 

31 

5'-GCGXTTTTTGCT-3' (XTB) 

S'-GGG TTXT T TG CT«3 > (T2XT3) 

5-GCGTTTXTTGCT-3* (T3XT2) 

S'-GCGTTTTTXQCT^ (TBX) 

S'-GCOXXTTTTGCT-a' (XZT4) 

s-GCGrrxxTTGCT-y ^2x212) 

S-GCGTTmXGCT*' (T4X3) 
S'-GCGXXXXXXGCT-a- (XS) 

s'.g iii i ihi rxxe>3' (X2) 

3'-0-[2-y7;xh4-y (v 



W¥ 10-304889 



32 



[0 0 9 8] ( 1 ) 

> (21) (D^ffL 

ft&«l8 (200 rag, 0.31 mmolk y^V^oW/^e 
f h7^/ l J K(39.6 mg. 0.23 nimol)£M7K CH 3 C 
N T*3TOL^ CH 3 CN - ^TKTHF^ 

(3:1, 4ml)£U liaST2-y7yxf;i, N.N, 
N'J'-f h7^f V7°o fcTji, *x*aiy7^:7Vh (0. 
12 ml, 0.37 mmol) 1ST* 9 0^^#b^ o 

A^D7h^77^- (AcOEt : ^*-9-> : Et 3 N = 75:2 
5:1) iz±r)ffim&. AcOEt-^*^>lCTp|ft:f8U T 

r#2 1 (181 mg, 0.25 mmol, 8196) £?#fc e * 20 

^mol scale) 



* [0 0 9 9] mp71-74 t (AcOEt-^-* » . 31 P-NMR 
(CDCI3) : 8 149.6, 149.5, 149.4,149.3, 149.2. 
[0 10 0] (2) * «J 7 l^**" KHH^HW' 
10 fiE *y =fv-©-&fiEt± Phannacia?±SiDNA'&^a 
Gene Assembler PlusdcfcOO. 2 jumol X^— /I/^t^ 

tz 0 mm. *^*D7^-f heo«iKii^DN 

A^J5R<d»^£IrII;-c**. 3' -*»S#CPG£«f4*i;:*S 
^L/i5'-0-DMTr-^^ v> (0.2 jumol) <Z) D M T r 

ksossd n A&tizm v> 4 a^sH*a^ bu&myj 

[0 10 1] 



frflc-tM'?^ (0.2 



1) 

2) 



detritylation 
coup! ing 



3) capping 



4) oxidation 



U 



0.01 M 
6 sec 

[0102] &f&m±* tftrnzfe^T, «tv ; e-77k 

7fi>, 7*7->. yhy>©«8Mlif Uce 
[0 10 3] »Ww5' -0-DMTr{t$n/c^-y 
=*7*U**Kffl«ttt:U j&ff*vAy*a^r (Mi Hip* 



196 CCI3COOH in CHzClCHzCl. 6 sec 
0. 1 M phosphoramidi te (25 equiv. ), 
0. 5 M lH-tetrazole (500 equiv.) in MeCN, 2 min 
356 4-(dimethylamino)pyridine. 1096 Ac 2 0. 
in MeCN, 18 sec 

i n 2, 4, 6-co Midi ne/H 2 0/MeCN (1:5:11), 



*ore, 01 igo-Pak™ SP) ±T? b U 7;u*aB=» 5 m He 
30 J:9DMTrK«:U:TU 3l£ttS»S*fiV^ SW<0 

* y zf x ? b'mm&zmtzo 

[0104] *-ffl^«ffi^or. i^T^y^x^ 



(2) 5' -GCGXTTTTTGCT- 3 

iRfi 0.06 jumol (3096 y 

(3) 5' -GCGTTXTTTGCT- 3 

iRfi 0.05 umo\ (2596 y 

(4) 5' — GCGTTTXTTGCT— 3 

JRS 0.03 4 mo I (1596 y 

(5) 5' — GCGTTTTTXGCT — 3 

IRS 0.06 jumol (3096 y 

(6) 5' -GCGXXTTTTGCT-3 

iRfi 0.06 jumol (3096 y 

(7) 5' — GCGTTXXTTGCT — 3 

|R* 0.05 jumol (2596 y 

(8) 5' — GCGTTTTXXGCT — 3 

0.06 zzmol (3096 y 

(9) 5' -GCGXXXXXXGCT-3 

Hm 0.06 4 mo I (3096 y 



(XT 5) 
eld) 

(T2XT3) 
eld) 

(T 3 XT 2 ) 
eld) 

(T 5 X) 
eld) 

(X2T4) 
eld) 

(T 2 X 2 T 2 ) 
eld) 

(T4X2) 
eld) 

(X6) 
eld) 



( 1 



33 
0) 



(18) 

5' — GTTTTTTTTTXXC — 3' 
<lXfi 0.07 iimol (35K yield) 



ftfflW- 1 0 - 3 0 4 8 8 9 



34 



(X2) 



1 2 r-^i 



[0 10 5] mmm 1 •. mm^m. dm) ©us 

tL, ^.©DNA^-SiniRNAiiS 
(Tmffi) SrSK-f-S 9. "WW!©:*- U * 

-rv-v mmm&m^tz. 

[0 1 0 6] &m&**ti-?tl, NaC 1 10 0m 
M. yvitMJ^AffKpHT. 2) 1 OmM. 



10 



*T»0o < "JlSiT'^Lfc. tfTfeftSit (S?fl* UV-21 

oopo (D*ivmniz&mw5ik<otztbi,zmmM$L : kML > 

5TC(^-5/=^, f!lS?rgg^L-fc 0 -9->r^S)Sl±9 0 

ts-e^o. 2r-fo±#$-a-. o. rcp B iPi-r-2 6 o 

nmJc-fcttaffi^WRfcaiSLfc. fc*>\ *SJX±#i 
i: i>\zVs7 ^mm-t^it-? *><0*®i <'tztb^ -tr;U2M 

[0 1 0 7] $£m±. TB(03klZ7r,Ltz o 



mm ( 5 o o uD ^mmy^imL, lomm&frtt*- • 

MMi&m (Tmffi) 
T >5=-fe ffiffi DNA*° t cOTm ffififi RNA b) t ©Tin 







(ATm/mod. ) 


(ATm/mod. ) 


5' 


-CCGTTTTTTGCT-3' G£#D 


47t 




45t 




5' 


-GCGXTTTTTGCT-3' (XT5) 


50t 


(+3T) 


49t 


(+41C) 


5' 


-GCGTTXTTTGCT-3' (T2XT3) 


49T 


(+2*C) 


49t 


(+4*C) 


5' 


-GCGTTTXTTGCT-3' (T3XT2) 


49t 


(+2TC) 


50"C 


(+5-C) 


5* 


-GCGTTTTTXGCT-3' (T5X) 


52t 


(+4t) 


51°C 


(+6TC) 


5' 


-GCGXXTTTTGCT-3' (X2T4) 


51*C 


(+2*C) 


53t 


(+4t) 


5' 


-GCGTTXXTTGCT^ (T2X2T2) 


49t 


(+1*C) 


53t 


(+4-C) 


5" 


-GCGTTTTXXGCT-3' (T4X2) 


54T 


(+3.5T) 


55t 


(+5t) 


5" 


-GCGXXXXXXGCT-3* (X6) 


58T 


(+1.8T) 


7ir 


(+4.3t) 


a) 


: 3' -CGCAAAAAACGA-5' . b) : 


3' -r(CGCAAAAAACGA). 







[0 10 8] JtA^Bfl^ftJ: -9';:. ^MDNA^^t^ 
fMB©2 ? Kffiffift (— «BEt (la)) ©JL^-y 

h (X) # lffi-&.5l'>ti2ffi#AL-'t-i-y =f-7-t?t±» 30 
ffiffi DNA* U =f 1 7* K Jg«ffi*«, Tmffi-r*i¥ 

MLxjitm* *> 2 - 7 jk ( i mtmm^tz <o i mm 

&) ±#U TSr-r^tXT-M^L/c: (X 6 ) tcts^T 
(±1 lKt)±#Lfc. — ^ffiRNAt-ift-f £/W7'J 
•y Kje«iB«riFffiLfctci-5, lffl**^t±2ffi#AL 

y -3'-7-r*'±^<mj: •) 1 4 - 1 oik (i msmm 

%tz n 4 ffifrfc 6 Jg) OTmlOifW'.ti, 
t (X6) (•:tJl,>Tl±ffiliRNA , -:*f-r-S/>-<-ry -y KJg 
flcffi-^IEKffi* 0 , Tmffi** 2 5 SM± ( 1 {£1*588^ 

-> ^ at y a*? ? b^--> b-m&fc&mf&mtiLt i.tz-* y 

ffi^ttffitBffiSffiWtLTO'SfflttSrWLri^ii; 

[0 10 9] Hlg>0ij 2:7? UT-- tf»ffiW14©aiS 
1 5 #18] 3 Ttl^ofc-f'J^i'b-l-f KOA''y7T 
-^?R(10xtM. 400izl)(C^#^X*vaL-z.5 L 7--fefW/< 
•y 7 t -ffiffi (0. 003U/ml , 400 it I) L fc. Sf^t 50 



^$r3 7t:i-:ffi-pfc'5^-b;K800itl)'-:An, -j-'J^'? 
?U-ff K ro^-Pl-: «fc ^tI-SPIRIX (260nm) roifin ^SHI 
MADZU UV-2100PC«rffl^TJif{#fl<Jl-:aaSLfco ffl^/=^* 
•y 7 r -caMJ&teTris-HCI (pH8. 6)0. lM.NaCl 0. llOgCl 
2 14mMt?fe 0 a£ffi(-:+»l-:lKffi 
[0 110] *«0W(ti^«)oSl3E 

fc. 

tU^^W KlEf'J t ,/ g («>) 

5' -GTTTTTTTTTTTC-3' (5^SS) 260 
5' -GTTTTTTTTT-XX-C-3- (X2) 850 

[0 111] it/c, ^SI5q5iR<O^S-ft'£r^-r-) 1 -v- 
h*Hl RVm2 (X2) i-i^L/io ^iffi 

liWOtEiltMt&L* $9 3 0»T«5MWRJRffi*«— St* 
•9 . X 2 -t-l±$*J 9 0 ^T— 5E t U r> tz. 

[0 112] 

5£W<OZ,fo : ffSfv ^ a 7 9 V* v KStf* 'J zf? 9 

llf§ : 9 7 2 4 0 7 
th^#-§- : 



35 

tb^a :¥j3fci 0*3/1 a 
^wm^ ftmw- 9-53409^ 

ffiftB :¥R5c9^3^7B 
E?'Jro» : 1 0 

[0 1 1 31 E5>J##: 1 
mHO&Z : 1 2 
E?'JoM : 7 9 V*=f- K 

: 1 *ff 
■ h*'ov- : jEM« 
EM : 

5* — GCGTTTTTTGCT — 3' 
[0114] E?'J#^ : 2 
E?iJ<&fi3 : 1 2 

E?'JroM : 7 ? U*^ h\ 7 9 V** vm»& 
mom: 1*M 
h#nv- : BgM* 
EM : 

5' — GCGXTTTTTGCT — 3' 

[0115] m.?m^ : 3 

E?iJrog£ : 1 2 

E5>J©ffl : 7 7 UaH 1 K, 7 7 V*=f- MUM 
E5>J : 

5" — GCGTTXTTTGCT — 3' 
[0 116] iSWf : 4 
E^JoftS : 1 2 

h*-nv- : 
E5»J : 

5' — GCGTTTXTTGCT— 3' 
[0117] E?J#4§- : 5 
: 1 2 

mom-. \*m 

E?'J : 

5' — GCGTTTTTXGCT— 3' 
[0 118] EW^: 6 
E?iJrofi$ : 1 2 

E?'JroM : 7 ? \s*=f- b\ ?9 V*?- VW&fc 

mom-. i*m 



(19) »HJ3f 1 0 - 3 0 4 8 8 9 

36 

E?'J : 

5' — GCGXXTTTTGCT— 3' 
[0119] £9tiH§< : 7 
E?'J©S£ : 1 2 

E^'JWM : 7 ? V** h\ ? ? U^"^ KfSKtt 
1*M 

htfnv- : mm®. 

E?'J : 

5' — GCGTTXXTTGCT— 3' 
10 [0 12 0] EJ'Jft^ : 8 

mmo&z : 1 2 

E?'J<*>M : 7 9 V** h\ 7 ? U*^ KSUgft 

hTKav- : mm®, 
mm : 

5' — GCGTTTTXXGCT— 3' 
[0 12 1] W&ltt: 9 
E?'J©g£ : 1 2 

EF'JoM : 7 * V** Kv 7 ? U**- KSJtft 
20 igtf>&: l*« 

E?U : 

5* -GCGXXXXXXGCT-3' 
[0122] E5>J#4§- : 1 0 
EF'J<Dfi£ : 1 3 

mmom : ? ? u*^ f. ? ? u**- f«*£& 

h*'nv- : jSMtt 
E?'J : 

30 5' — GTTTTTTTTTTTC — 3' 
[0 1 2 3] E?'J#"5J : 1 1 
E?'J«Dfi$ : 1 3 

E?'J©M : 7 7 K, 7 9 \s*=f- VW®& 

mom-. i*m 
h thu v- : mmvt 

E?'J : 

5' — GTTTTTTTTXXTC — 3' 

imsniemttmn 

[SI] ^JWJ^H+f K5rx+V??V7 
40 LteBfroKfl-apWR ( 2 6 0 nm) 0>gl$£ 

[0 2] *mftO*<)3?-9V*=f-Y (X2) fc-x+y 
7 ? U7- tf-^»»Lfcl*«>*^SP»i|X ( 2 6 0 nm) 



(21) 



nmW- 1 0 - 3 0 4 8 8 9 



mh 




7o> h^ — is(DWt% 



(so int. ci. 6 asijia-i- 

A 6 1 K 31/70 ADY 
48/00 



F I 

A 6 1 K 31/70 
48/00 



ADY 



